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(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly control the 
temperature of a sensor by impressing a current or 
voltage to an electromotive force cell, measuring a 
resistance value of the electromotive force cell with a 
specific timing and controlling a heater so that the 
resistance value becomes constant. 
SOLUTION: A voltage or current is impressed to an 
electromotive force cell 24 held between a diffusion 
chamber 20 held to be a constant ambience by a pump 
cell 14 and an oxygen reference chamber 26 of a 
constant oxygen concentration. A resistance value of 
the electromotive force cell 24 is measured with a 
predetermined timing from a time point when the voltage 
or current is impressed in a manner not to include 
resistance components at an interface of a porous 
electrode 22, 28 and a solid electrolyte body. 
Accordingly, a change of interfacial resistance 
components due to the deterioration of the interface of 
the porous electrode 22, 28 and solid electrolyte body of 

the electromotive force cell 24, etc., included if the resistance value is measured with a low 
frequency current or voltage is eliminated, so that a bulk resistor component of the solid 
electrolyte body of the electromotive force cell 24 can be measured correctly. The resistance 
value correctly reflecting a temperature can be obtained in this manner. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s j lows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two eels in which the porous electrode was prepared in both sides of the oxygen ion 
conductivity solid electrolyte object heated at the heater for heating The pump eel which 
incorporates oxygen or it carries out opposite arrangement through spacing and pumps out the 
oxygen in said spacing for one eel around, The eel of another side is used, respectively as an 
electromotive force eel which produces an electrical potential difference according to the oxygen 
density difference of an oxygen criteria room and said spacing. The temperature of said two eels of 
all the field oxygen sensors that measure an oxygen density It is the temperature control approach of 
all the field oxygen sensors controlled using said heater for heating. The fixed current or fixed 
electrical potential difference for resistance measurement is impressed to said electromotive force 
cel. The resistance of said electromotive force eel to the appearance by which the resistance 
component in the interface of said porous electrode and said solid electrolyte object is not contained 
in this resistance The temperature control approach of all the field oxygen sensors characterized by 
controlling said heater so that it may measure within said current for resistance measurement, or the 
after [ impression ] predetermined time of an electrical potential difference and the resistance of said 
measured electromotive force eel may turn into constant value. 

[Claim 2] The temperature control approach of all the field oxygen sensors of claim 1 succeedingly 
characterized by carrying out predetermined time impression of the fixed current or fixed electrical 
potential difference of reversed polarity with this current or an electrical potential difference at 
impression of said current for resistance measurement, or an electrical potential difference after 
measuring the resistance of said electromotive force cel. 

[Claim 3] Two eels in which the porous electrode was prepared in both sides of the oxygen ion 
conductivity solid electrolyte object heated at the heater for heating The pump eel which 
incorporates oxygen or it carries out opposite arrangement through spacing and pumps out the 
oxygen in said spacing for one eel around, The eel of another side is used, respectively as an 
electromotive force eel which produces an electrical potential difference according to the oxygen 
density difference of an oxygen criteria room and said spacing. The temperature of said two eels of 
all the field oxygen sensors that measure an oxygen density The 1st current or electrical-potential- 
difference impression means of being the temperature controller of all the field oxygen sensors 
controlled using said heater for heating, and impressing the fixed current or fixed electrical potential 
difference for resistance measurement to said electromotive force eel, A resistance measurement 
means which measures like within said current for resistance measurement, or the after 
[ impression ] predetermined time of an electrical potential difference by which the resistance 
component in the interface of said porous electrode and said solid electrolyte object is not contained 
in this resistance in the resistance of said electromotive force eel, The 2nd current or electrical- 
potential-difference impression means which carries out predetermined time impression of the fixed 
current or electrical potential difference of reversed polarity with this current or an electrical 
potential difference succeedingly at impression of said current for resistance measurement, or an 
electrical potential difference after measuring the resistance of said electromotive force eel, a 
temperature control means to control said heater so that the resistance of said measured 
electromotive force eel turns into constant value — since — the temperature controller of all the field 
oxygen sensors characterized by changing. 
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[Claim 4] All the field oxygen sensors equipped with the temperature controller of claim 3. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the temperature control approach of all field oxygen 
sensors and temperature controller which detect the concentration of the oxygen contained in engine 
exhaust gas. 
[0002] 

[Description of the Prior Art] In order to control the air- fuel ratio of the gaseous mixture supplied to 
an engine to desired value and to mitigate CO in exhaust gas, NOx, and HC, an oxygen sensor is 
formed in an exhaust air system, and carrying out feedback control of the fuel amount of supply is 
known according to the oxygen density under exhaust air with an air- fuel ratio and a correlation. As 
an oxygen sensor used for this feedback control, lambda sensor from which an output changes in the 
shape of a step by the specific oxygen density (especially theoretical-air- fuel-ratio ambient 
atmosphere), and all the field oxygen sensors from which an output changes continuously from the 
Lean field to a rich field are mainly used. In order to be able to measure the oxygen density in 
exhaust gas continuously as mentioned above, and to raise the rate and precision of feedback control, 
all field oxygen sensors are used in case more nearly high-speed high precision control is required. 
[0003] All field oxygen sensors carry out opposite arrangement of the two eels of an oxygen ion 
conductivity solid electrolyte object through spacing. It uses as a pump eel which incorporates 
oxygen from a perimeter or it pumps out the oxygen in spacing for one eel around. Moreover, it uses 
as an electromotive force eel which produces an electrical potential difference for the eel of another 
side according to the oxygen density difference of an oxygen criteria room and spacing, a pump eel 
is operated so that the output of an electromotive force eel may become fixed, and the current then 
passed in this pump eel is measured as an example value of the measurement oxygen ratio of 
concentration. The principle of operation of all these field oxygen sensors is explained in full detail 
in JP,62- 148849, A concerning application of these people. 

[0004] In order to operate all these field oxygen sensors, it is necessary to heat this pump eel and an 
electromotive force eel beyond predetermined temperature, and to raise the activity of an oxygen ion 
conductivity solid electrolyte object. For this reason, the heater for heating is attached in all field 
oxygen sensors near the pump eel and the electromotive force cel. 
[0005] 

[Problem(s) to be Solved by the Invention] Reducing further harmful gas components in current and 
exhaust gas, such as CO, NOx, and HC, is called for. It is necessary to measure the oxygen density in 
exhaust gas in removal of this harmful gas still more correctly with an oxygen sensor, and to carry 
out feedback control of an air- fuel ratio to it at high speed. Here, in order to raise the precision of an 
oxygen sensor, it is required that the temperature of an oxygen sensor should be kept constant. In 
order to realize constant temperature, by measuring the resistance of a heater, temperature is 
measured, it considers that measurement temperature is almost equal to eel temperature, and the 
approach of keeping the temperature of a heater constant is taken. 

[0006] However, eel temperature and heater temperature stop having been in agreement, the time 
when the temperature of exhaust gas is low, and when the rate of flow of gas was high, it was highly 
precise and eel temperature was not able to be controlled by this approach. 
[0007] The place which it is made in order that this invention may solve the technical problem 
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mentioned above, and is made into the purpose is to offer the temperature control approach of all 

field oxygen sensors and equipment which can keep temperature constant correctly. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, by the temperature 
control approach of all the field oxygen sensors of claim 1 Two eels in which the porous electrode 
was prepared in both sides of the oxygen ion conductivity solid electrolyte object heated at the heater 
for heating The pump eel which incorporates oxygen or it carries out opposite arrangement through 
spacing and pumps out the oxygen in said spacing for one eel around, The eel of another side is used, 
respectively as an electromotive force eel which produces an electrical potential difference according 
to the oxygen density difference of an oxygen criteria room and said spacing. The temperature of 
said two eels of all the field oxygen sensors that measure an oxygen density It is the temperature 
control approach of all the field oxygen sensors controlled using said heater for heating. The fixed 
current or fixed electrical potential difference for resistance measurement is impressed to said 
electromotive force cel. The resistance of said electromotive force eel to the appearance by which the 
resistance component in the interface of said porous electrode and said solid electrolyte object is not 
contained in this resistance It makes to control said heater into a technical feature so that it may 
measure within said current for resistance measurement, or the after [ impression ] predetermined 
time of an electrical potential difference and the resistance of said measured electromotive force eel 
may turn into constant value. 

[0009] Furthermore, in claim 2, after measuring the resistance of said electromotive force eel, with 
this current or an electrical potential difference, it is succeedingly characterized by carrying out 
predetermined time impression of the fixed current or fixed electrical potential difference of reversed 
polarity at impression of said current for resistance measurement, or an electrical potential 
difference. 

[0010] In order to attain the above-mentioned purpose, in the temperature controller of all the field 
oxygen sensors of claim 3 Two eels in which the porous electrode was prepared in both sides of the 
oxygen ion conductivity solid electrolyte object heated at the heater for heating The pump eel which 
incorporates oxygen or it carries out opposite arrangement through spacing and pumps out the 
oxygen in said spacing for one eel around, The eel of another side is used, respectively as an 
electromotive force eel which produces an electrical potential difference according to the oxygen 
density difference of an oxygen criteria room and said spacing. The temperature of said two eels of 
all the field oxygen sensors that measure an oxygen density The 1st current or electrical-potential- 
difference impression means of being the temperature controller of all the field oxygen sensors 
controlled using said heater for heating, and impressing the fixed current or fixed electrical potential 
difference for resistance measurement to said electromotive force eel, A resistance measurement 
means which measures like within said current for resistance measurement, or the after 
[ impression ] predetermined time of an electrical potential difference by which the resistance 
component in the interface of said porous electrode and said solid electrolyte object is not contained 
in this resistance in the resistance of said electromotive force eel, The 2nd current or electrical- 
potential-difference impression means which carries out predetermined time impression of the fixed 
current or electrical potential difference of reversed polarity with this current or an electrical 
potential difference succeedingly at impression of said current for resistance measurement, or an 
electrical potential difference after measuring the resistance of said electromotive force eel, a 
temperature control means to control said heater so that the resistance of said measured 
electromotive force eel turns into constant value - since — it is characterized by changing. 
[001 1] In order to attain the above-mentioned purpose, in all the field oxygen sensors of claim 4, it is 
characterized by having the temperature controller of claim 3. 

[0012] In invention of claim 1, since an electrical potential difference or a current is impressed to the 
electromotive force eel pinched by the oxygen criteria room which is spacing and the fixed oxygen 
density which are held by the pump eel at the fixed ambient atmosphere and resistance is measured, 
the oxygen density in the measurement ambient atmosphere of all field oxygen sensors can measure 
resistance correctly independently. Moreover, in order to measure the resistance of this electromotive 
force eel to predetermined timing like from the time of the resistance component in the interface of 
said porous electrode and said solid electrolyte object not being contained in this resistance at which 
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impression of an electrical potential difference and a current was started, The bulk resistor 
component of the solid electrolyte object of an electromotive force eel can measure correctly 
excluding a changed part of the resistance component in this interface by degradation of the porous 
electrode of an electromotive force eel, and the interface of a solid electrolyte object included when 
it measures with the current or electrical potential difference of low frequency. Therefore, the 
resistance which reflected the temperature of a eel correctly can be acquired. 

[0013] In case an electrical potential difference is impressed to an electromotive force eel, in order to 
impress the fixed electrical potential difference or fixed current of reversed polarity to the electrical 
potential difference for said resistance measurement, or impression of a current to this current or an 
electrical potential difference in invention of claim 2 succeedingly, A reset time until it returns from 
the condition of not outputting the internal electromotive force value in which internal electromotive 
force receives effect and reflects an original oxygen density difference according to the orientation 
phenomenon of the oxygen ion conductivity solid electrolyte object produced when a big current is 
passed can be shortened. It becomes possible to resume measurement of an oxygen density after 
measurement of resistance for a short time. 

[0014] In invention of claim 4, since an electrical potential difference or a current is impressed to the 
electromotive force eel pinched by the oxygen criteria room which is spacing and the fixed oxygen 
density which were maintained at the fixed ambient atmosphere by the pump eel and resistance is 
measured, the oxygen density in a measurement ambient atmosphere can measure resistance 
correctly independently. Moreover, since [ which is measured like ] the resistance component in the 
interface of said porous electrode and said solid electrolyte object is not contained in this resistance, 
the bulk resistor component of the solid-electrolyte object of an electromotive force eel can measure 
the resistance of this electromotive-force eel correctly excluding a changed part of the resistance 
component in this interface by degradation of the interface of the porous electrode of an 
electromotive force eel and solid electrolyte object which are included when it measures with the 
current or electrical potential difference of low frequency etc. 
[0015] 

[Embodiment of the Invention] Hereafter, the embodiment which materialized this invention is 
explained with reference to drawing. Drawin g 1 shows all the field oxygen sensors that take like 1 
operative condition as for this invention. A eel 10 is arranged in an exhaust gas system. This eel 10 is 
connected to the controller 50 which measures the temperature of this eel 10 while it measures the 
oxygen density in exhaust gas. The heater 70 controlled by the heater control circuit 60 is attached in 
this eel 10 through the cement made from a ceramic which is not illustrated. A heater 70 consists of 
ceramics, such as an alumina, as an insulating material, and the heater wiring 72 is arranged in the 
interior. The heater control circuit 60 impresses power to a heater 70 so that the resistance of the eel 
10 measured by the controller 50 may be maintained at desired value, and it maintains the 
temperature of this eel 10 to the set point. 

[0016] The eel 10 is constituted by carrying out the laminating of the pump eel 14, the porosity 
diffusion layer 18, the electromotive force eel 24, and the back up plate 30. The pump eel 14 has the 
porous electrodes 12 and 16 which were formed of the stabilization or partially stabilized zirconia 
(Zr02) which is an oxygen ion conductivity solid electrolyte ingredient, and the front face and rear 
face were alike, respectively, and were formed mainly with platinum. Since Ip+ electrical potential 
difference is impressed in order to pass Ip+ current, the porous electrode 12 by the side of the front 
face exposed to measurement gas is referred to as an Ip+ electrode. Moreover, since Ip-electrical 
potential difference is impressed in order to pass Ip current, the porous electrode 14 by the side of a 
rear face is referred to as an Ip-electrode. 

[0017] It has the porous electrodes 22 and 28 in which it was similarly formed in of stabilization or 
partially stabilized zirconia (Zr02), and the front face and rear face also looked the electromotive 
force eel 24 like [ porous electrodes ], respectively, and it was formed mainly with platinum. Since 
Vs+ electrical potential difference arises, the porous electrode 28 which referred to as a Vs-electrode 
since Vs-electrical potential difference of the electromotive force Vs of the electromotive force eel 
24 produced the porous electrode 18 arranged in the diffusion room 20 side, and was arranged in the 
criteria oxyecoia room 26 side is referred to as a Vs+ electrode. In addition, the criteria oxygen of the 
criteria oxyecoia room 26 is generated by carrying out the pumping of the fixed oxygen to a porous 
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electrode 28 from a porous electrode 22. Between the pump eel 14 and the electromotive force eel 
24, the diffusion room 20 surrounded by the porosity diffusion layer 18 is formed. That is, this 
diffusion room 20 is opened for free passage with the measurement gas ambient atmosphere through 
the porosity diffusion layer 18. In addition, although the porosity diffusion layer 18 which is filled up 
with the porosity matter and changes is used in this embodiment, it is also possible to instead arrange 
a stoma. 

[0018] Here, the oxygen according to the difference of the oxygen density of measurement gas and 
the oxygen density of the diffusion room 20 spreads and goes to the diffusion room 20 side through 
the porosity diffusion layer 18. Here, when the ambient atmosphere in the diffusion room 20 is 
maintained at theoretical air fuel ratio, between the Vs+ electrode 28 of the electromotive force eel 
24, and the Vs-electrode 22, the potential of about 0.45 v occurs between the criteria oxyecoia rooms 
26 where the oxygen density is mostly kept constant. For this reason, a controller 50 is adjusting the 
current Ip passed in the pump eel 14 so that the electromotive force Vs of the above-mentioned 
electromotive force eel potential 24 may be set to 0.45v, and measures the oxygen density in 
measurement gas based on the amount Ip of pump eel currents for maintaining the ambient 
atmosphere in the diffusion room 20 at theoretical air fuel ratio, and maintaining at this theoretical 
air fuel ratio. 

[0019] Then, control action is described with reference to drawing 2 which shows the configuration 
of a controller 50. The controller 50 is performing actuation which measures an oxygen density by 
the eel 10, and actuation which measures temperature by measuring the bulk resistor of the 
electromotive force eel 24 of a eel 10. Here, oxygen density measurement is explained first. 
[0020] even if Ip current on which +4V are impressed to one input terminal, the input terminal of 
another side is connected to the VCENT point, and an operational amplifier OP2 flows through the 
pump eel 14 in an output terminal changes — a VCENT point — setting — 4V --**** — it operates 
like. The PID circuit which performs PID control detects the electromotive force Vs of the 
electromotive force eel 24, and performs actuation which determines the current Ip of the pump eel 
14 that Ip current passed through resistance Rl will maintain Vs at regularity (0.45 V). Thus, the 
electrical potential difference which is proportional to the amount of the current Ip passed by the 
pump eel 14 where the electromotive force of the electromotive force eel 24 is held in a PID circuit 
0.45V appears in the outgoing end of a PID circuit, and after changing into a daisy JITARU value in 
the A/D circuit which does not illustrate this electrical potential difference in the oxygen density 
detector 52, the oxygen density value which corresponds from the map currently held is searched, 
and it outputs to the engine-control-system side which does not illustrate this value. 
[0021] Then, temperature (resistance) measurement actuation of the electromotive force eel 24 of a 
controller 50 is explained. An operational amplifier OP1 forms a sample hold circuit with a capacitor 
CI, and plays the role which maintains the electromotive force Vs of this electromotive force eel 24 
in front of electrical-potential-difference impression during the electrical-potential-difference 
impression for the thermometry of the electromotive force eel 24, and is inputted into a PID circuit. 
An operational amplifier OP3 is the hold value (electromotive force Vs of the electromotive force eel 
24 in front of the electrical-potential-difference impression for resistance measurement) currently 
held at the operational amplifier OP1, and current-Iconst for resistance measurement to the 
electromotive force eel 24. Difference with the potential value at the time of impressing is outputted 
to an A/D circuit. 

[0022] A switch SW1 controls an operational amplifier OP1, i.e., sample hold circuit electrical- 
potential-difference hold actuation. Moreover, a switch SW2 is fixed current-Iconst for resistance 
measurement of the electromotive force eel 24. Current-Iconst for resistance measurement which is 
turned on and off and by which a switch SW3 is poured with a switch SW2 is fixed current +Iconst 
of reversed polarity. It turns on and off. 

[0023] The electromotive force Vs of the electromotive force eel 24 is shown in drawing 3 with the 
timing chart of switches SW1, SW2, and SW3. A switch SW1 is turned off over the time amount T6 
(about 500 microseconds) set up every predetermined interval T5, as mentioned above, and the 
resistance measurement of the electromotive force eel 24 is closed if. In addition, in this off time 
amount T6, the input value to a PID circuit is maintained by 0.45 V in the sample hold circuit which 
consists of an operational amplifier OP1. 
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[0024] After a switch SW1 is turned off and time amount Tl passes, a switch SW2 turns on over 
time amount T3 (about 100 microseconds), and it is fixed current-Iconst for resistance measurement. 
It passes at the electromotive force eel 24 side. This current-Iconst A polarity is the internal 
electromotive force and reversed polarity which are produced in the electromotive force eel 24, and 
is this current-Iconst. The electrical potential difference of the both ends of the electromotive force 
eel 24 falls by deltaVs, as shown all over drawing. 

[0025] Here, it is current-Iconst. After starting impression and time amount T2 (about 60 
microseconds) passes, an A/D-conversion circuit changes the output of the operational amplifier 
OP3 in the time (from impression initiation to the time of 60-microsecond progress) concerned into a 
daisy JITARU value from an analog value, and outputs it to heater control circuit side 60. The heater 
control circuit 60 controls the energization to a heater 70 so that this measured value, i.e., the value 
correlated with the bulk resistance of the electromotive force eel 24, turns into desired value. 
Substantially, this control functions as keeping the temperature of the oxygen sensor component 10 
exact to target temperature (800-degreeC) by raising an electrical potential difference, and lowering 
an electrical potential difference, when lower than desired value, when the bulk resistance of the 
electromotive force eel 24 is higher than desired value. 

[0026] In addition, it is current-Iconst here. The value at the time of 60-microsecond progress is 
measured from impression initiation, because the resistance component in the interface of said 
porous electrode and said solid electrolyte object is not contained in the measured resistance. This is 
because the value containing a changed part of the resistance component in this interface by 
degradation of the interface of the porous electrodes 22 and 28 of the electromotive force eel 24 and 
a solid electrolyte object etc. is detected, so it becomes impossible for measurement to carry out 
correctly by part for this change if it measures with the current and electrical potential difference of 
low frequency. Conversely, if it says, the resistance which includes degradation by changing the time 
amount of this measurement will be measured, and it becomes possible to use for degradation 
detection. 

[0027] And it crosses to time amount T3 almost equal to the time amount which turned on the switch 
SW3 and turned on the switch SW2 by progress of time amount T3 while the switch SW2 was 
turned off, and is the above-mentioned current-Iconst for resistance measurement. Fixed current 
+Iconst of reversed polarity It is impressed by the electromotive force eel 24 side. This is for 
shortening a reset time until it returns to a normal condition from the condition which does not 
output the internal electromotive force value in which internal electromotive force receives effect 
and reflects an original oxygen density difference according to the orientation phenomenon of the 
oxygen ion conductivity solid electrolyte object which constitutes the electromotive force eel 24, and 
resuming measurement of an oxygen density after measurement of resistance for a short time. 
[0028] The reset time to the electromotive force of the normal considered to be the orientation 
phenomenon of this oxygen ion conductivity solid electrolyte object is explained with reference to 
drawing 4 . Drawing 4 (A) is the above-mentioned current-Iconst for resistance measurement. A 
4.88mA corresponding current is impressed to the electromotive force eel 24 in the shape of a pulse. 
Change of the electromotive force Vs of the electromotive force eel at the time of stopping this 
current after that is shown. Drawing 4 (B) The above-mentioned current-Iconst After impressing a 
4.88mA corresponding current in the shape of a pulse, -Iconst of this current Current +Iconst of 
reversed polarity When it impresses to the electromotive force eel 24 in the shape of a pulse, change 
of the electromotive force Vs of the electromotive force eel at the time of impressing in the shape of 
alternation is shown. As shown in drawing 4 (A), 16 msecs are needed for the case of having added 
the 4.88mA current only once in the shape of a pulse, by return. On the other hand, as shown in 
drawing 4 (B), when a current was added in the shape of alternation, it was able to return by 
0.5msec. Thus, in this embodiment, by adding a current in the shape of alternation, it resumes, and 
measurement of the oxygen density using the electromotive force eel 24 is obtained, and is required 
for a short time. 

[0029] This fixed current -Mconst After progress of time amount T3 for impression, after a switch 
SW3 becomes off, to the timing to which time amount T four passed, a switch SW1 turns on, the 
electromotive force Vs of the electromotive force eel 24 is again applied to a PID circuit through an 
operational amplifier OP1, and measurement of an oxygen density is resumed. And the switch SW1 
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after progress of an interval T5 turns off, and the resistance of the electromotive force eel 24 is 
measured again. 

[0030] In this embodiment, the temperature of a eel 10 is measured by measuring the resistance of 
the electromotive force eel 24 instead of the pump eel 14. This operation is explained with reference 
to the graph of drawing 5 . Drawing 5 (A) is a graph at the time of impressing alternating current to 
the electromotive force eel 24 side, and measuring resistance, and drawing 5 (B) is a graph at the 
time of impressing alternating current to the pump eel 14 side, and measuring resistance. Along the 
axis of ordinate, the heater voltage which is equivalent to an axis of abscissa in the measured 
resistance again at eel 10 temperature is taken all over drawing. O the value at the time of measuring 
by 20Hz (low frequency) in A/F23 (Lean condition) ambient atmosphere here - The value at the time 
of** measuring the value at the time of delta measuring the value at the time of measuring by 1kHz 
(RF) in A/F23 (Lean condition) ambient atmosphere by 20Hz (low frequency) in the ambient 
atmosphere of theoretical air fuel ratio by 1kHz (RF) in the ambient atmosphere of theoretical air 
fuel ratio is shown. 

[0031] In the graph of drawing 5 (A) equivalent to this embodiment, it turns out that the resistance 
measured in the ambient atmosphere of theoretical air fuel ratio and the resistance measured in lean 
atmosphere are almost equal, and does not call at an oxygen criteria room, but can measure 
resistance correctly. On the other hand, in the graph of drawing 5 (B), it turns out that the resistance 
measured in the ambient atmosphere of theoretical air fuel ratio differs from the resistance measured 
in lean atmosphere, and resistance cannot measure correctly by the oxygen criteria room. When this 
impresses a current to the electromotive force eel 24 (refer to drawing 1 ), since this electromotive 
force eel 24 is pinched by the diffusion room 20 currently fixed to the ambient atmosphere of 
theoretical air fuel ratio, and the oxygen criteria room 26 which is a fixed oxygen density, it is 
always fixed. [ of the oxygen density of the both sides of this electromotive force eel ] On the other 
hand, it is because the pump eel 14 is pinched by the measurement gas by which the oxygen density 
is changing, and the diffusion room 20 currently fixed to the ambient atmosphere of theoretical air 
fuel ratio and the oxygen density difference of the both sides of a pump eel is always changed by the 
oxygen density in measurement gas. 
[0032] 

[Effect] Since an electrical potential difference or a current is impressed to the electromotive force 
eel pinched by the oxygen criteria room which is spacing and the fixed oxygen density which are the 
ambient atmosphere of theoretical air fuel ratio with the temperature control approach of all the field 
oxygen sensors of claims 1 and 4, and equipment and resistance is measured as described above, the 
oxygen density in a measurement ambient atmosphere can measure resistance correctly 
independently, moreover, in order to measure the resistance of this electromotive force eel so that the 
resistance component of the interface of a porous electrode and a solid electrolyte object may not be 
contained, be alike a changed part of resistance by degradation of the porous electrode of an 
electromotive force eel, and the interface of a solid electrolyte object included when it measures with 
the current and electrical potential difference of low frequency — it is not influenced but the 
temperature of a sensor component can be measured correctly. 

[0033] In claim 2 or invention of 3, in case the electrical potential difference or current for resistance 
measurement is impressed to an electromotive force eel In order to impress the electrical potential 
difference or current of reversed polarity to the electrical potential difference for said resistance 
measurement, or impression of a current with the electrical potential difference for these resistance 
measurement, or a current succeedingly, A reset time until it returns to a normal condition from the 
condition which does not output the internal electromotive force value in which internal 
electromotive force receives effect and reflects an original oxygen density difference according to 
the orientation phenomenon of an oxygen ion conductivity solid electrolyte object can be shortened, 
and it becomes possible to resume measurement of an oxygen density after measurement of 
resistance for a short time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing all the field oxygen sensor configurations that take 
like 1 operative condition as for this invention. 

[Drawing 2] It is the circuit diagram of the controller shown in drawing 1 . 
[Drawing 3] It is the timing chart of switches SW1, SW2, and SW3. 

[Drawing 4] Drawing 4 (A) shows the electromotive force eel electromotive force Vs at the time of 
impressing the current for resistance measurement to an electromotive force eel once in the shape of 
a pulse, and drawing 4 (B) shows the electromotive force eel electromotive force Vs at the time of 
impressing a current in the shape of alternation. 

[Drawing 5] Drawing 5 (A) is the graph which impressed alternating current to the electromotive 
force eel, and measured resistance, and drawing 5 (B) is the graph which impressed alternating 
current to the pump eel and measured resistance. 
[Description of Notations] 
lOCel 

14 Pump Cel 

20 Diffusion Room 

24 Electromotive Force Cel 

50 Controller 

60 Heater Control Circuit 

70 Heater 

Vs Electromotive force cel electrical potential difference 
Ip Pump cel current 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



lid BLURRED OR ILLEGIBLE TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
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